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•ABSTRACT 

jhis guide and the accompanying student workbook 
(separate document) comprise the Adult basic Education Lev^^l II 
(grades k, and 6) package on\he metric system. An introductory 
section provides background information on adult basic daily living 
.skills, a discussion of the design and use of the student workbook, 
and. information on wha£ the teacher needs to know ^bout the metric 
-system (six. pages) • Five instructional sections included: Linear, 
.area> uiass, capacity, and temperature, Each^ section includes learning 
activities and additional coia»ents (both of which relate to specified 
pages in the student workbook) and lists of materials needed. 
Appended are sources of material (complete addresses and ERIC 
document numbers, where possible) on adult education and/or the 
metric system, instructions for using the student test-- bo.oklets, two 
student test booklets (forms l^and 2), and answers to -student tests 
• (forms 1 and 2) . (SH^) * . • ^ 
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INTRODUCTION 



Readinq ■ 



The ability to use measurement tools and concepts is a ' level ix 

basic necessity of adult life. The change to -the metric » 
system now taking' place in the United sStates gives the 
Adult Basic Education student an opportunity to catch up 
to and even exceed the present measurement skills of the 
average adult. 

Basically , ABE instrlictors are -concerned with providing 
curriculum' materials which *have immediate^ application, 
ABE students*are mo.tiv'^ted by ' learning tasks which improve 
the quality of their lives now, whether on the job o.r at . 
home* A' chance to learn skills which their, neighbors may 
not have can contribute to self - improvement and self-con- 
fidence . • , • • . 

The, content of the LEVEL II STUDENT WORKBOOK is occupa- 
tionally ^oriented, there are references to measurement 
tasks used within some thirty-one different occupations 
to. which students can relate. . - • . 

Pragmati-c ndeds and. goals have brought ^ these ^adult 
^ "students to the ABE program. They can emerge from the 

unit 6n\jnetrics wdth measurement skills they can take 
^ home and imi][ie4iately put to use. - ^ 

The Adult Performance Level (APL) material hyere shows ' 
Some of the everyday skills needed by LEVEL II ABE. 
s£udent,s:* After the students haVe finished this unit 
they should be able to use the metric system in* these 
^suggested ways. 



Writing 



Speaking ^nd 
Listening 



Computation 



Problem 
Solving 



Interpersonal 
Kolations 



*Norvell W. florthcutt. ADULT .FUNCTIONAL COMPETENCY: A SUMMARY* 
Austin, Texas: Adult Performance Level Project Staff, Division of 
Extension / The University of Texas at Austin. January, 1973. 
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Consume* r' 
Economics 



, Occupational * 
•Know Lodge" 
(Including Homemakinq) 



Health 



Communi ty 



Gov<*rnmf»nt 
and Law 



Increase reading vocabulary to include: 



length 
width 
height ^ 
scale 

mass-weiqht 
measure 



metre m 
centimetre , cm 

•» litre 1 
degree Celsius ®C 

gram g 

kilogram - kg 

millilitre ml 



Be able to write the metric symbols 
m, cm, kg, g, 1, ml, and ''C. 



Ask for proper 
quantities and 
sizes needed m 
merchandise. 



Be aware of'^ 
number of 
servings in 
commercial 
metric con- 
tainer sizes; 



Wht^n purcUasi^, 
know large and 
sma 11 equ I'pmen t 
sizes and size 

> 

, of space to be 
occupied by 
them. 



In service jobs, 
know and understand 
metric terms, ^ 



. Use millilitre 
spoons ai}d litre 
cupG- in food 
preparation. ^ 

. Know co/rect 
, utensil size for ' 
quantity prepared. 



Know general tempera- 
ture — low, njedium^, 
high — for cooking. 



Be able lo 
read dosage 
on a medicine 
bottle. 

Read a Cel- 
sius thermo- 
meter. 



Be able to 
record ^own body 
measurements in 
metrics. ' 



Say and unB.er- ' 
stand readintjs 
of clinical 
th(?rmc5meters, - ' 
scales, and 

height measures. 



Relate to 
choice of 
clothing to 
wearer. 



Interpret 
^clinical thermo- 
meter readings 
for person ' s 
temperature and 
take appropriate 
action. 



able to read 
t mperacure ^ 
^ recasts in 
newspaper and 
on television. 



Assist community 
consumer organ i 
zations . 



Underijtard 
weather fore- 
casts and 
temperature 
predictions. 



Keep daily and 
monthly rain- 
fall records 
in centimetres. 



U^e weather 
reports, dis- 
tances in km, 
and speed lim- 
its to help 
plan activ- 
itxesC*. ■ 



1. Look for price 
per 1 1 tro of 
gasoline 
.posted at gas ^ 
stations. 

2. Road highway 
signs. 



Able to road labels 
to see if they con- 
form to packaging 
laws. 



Expl<ian to others 
ho\^ metric system 
will affect c^v-" 
ernment and laws. 



A^k for correct 
■ sizes in talk- 

e 

ing to^ store 
clerks. 



Teach a neighbor tc 
use a metre stick, 
a metric^ruler, and 
a metric tape 
measure . 



Give tfie doctor 
a child's tem- 
perature over 
the plione. 



Help others 
learn the 
basics of the 
metric system. 



Giv*» acv urato 
estimates of 
metric mensur^^s. 
to law enforce- 
ment officials. 
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^ These materials are designed for ABE students who are functioning at 
.Grade le vels- 4 , 3 , * or 6 . . , 

The STUDENT WORKBOOK is organized ihto six sections: Linear, Area, 
Mass, Capacity, and Temperature, Each of these sec tidns.; introduces 
appropriate concepts, measurement ward3 , and measurement devices. 
After a -brief introduction to each section, students are sent to. a* 
resource table which you, the instructor, have prganized. At this 
resource table student perform hands-on activities that are described 
throughout the STUDENT WORKBOOK in the sections headed Metric Activ- 
ities. ^ " " ^ ' 

As students complete the metric activities, they wiH acquire a feel- 
■JLng for the size of a metric unit. When they have internalized the 
concept ' (that is, when they are tl>inkfng metric), they go back to" the 
STUDENT WORKBOOK for some examples of where people use these measure- 
ments ♦a^t wor.k and at home . ^ These'short vignettQS not- only give 5tu-^ 
dpnts some idea of the practical us^es of metric- measurpments but can 
act an impetus for* further discussions of other occupatiojjs and 
^ *si^uations where these metric units are used, ' 

The ability to handle number concocts varies widely -among "ABE stu- 
dents. Therefore, 'it seemed prudent to plan the LEVEL II STUDENT 
WORKBOOK for^ grade 4.5^ reading and mathenajLical levels. Instructors 

. are.^ encour^-ged to adapj: the materials upward if they, feel it is appro- 

; priate for their students. 

The STUDENT ^WORKBOOK begins by using^ a prcrblem solving approach lo in- 
troducing metric measurement. Most people* have had measujement^prob- 
le^ns- -clothiijg that does not fit when we get it home-, furniture that 
is^ to<o^ w^ide to be moved through doorways^ and p that .are-- tdo 

~~big for therr intended' space/ These experiences are often uncofo- 
fortable and frustrating. Yet, almost everyone has h^^d them and by 

/planning ahead and measuring , many of these situations can be avoided. 

. The role of the teacher is extrenfely important. Reading metric i-nior- 

Wmation will not provide LEVEL II ABE -students with the measurement; 

^ skills they need to knoAv. It is essential that the instructor encour- 
age students to become actively Involved in the I^etric Activities' 

* sections • TheSe are laboratory activities which involve the student 
in learning in a personal way. They enco«urage a positive attitude 
toward discovery and inquiry, and they reduce fears and concern? about 
the metric system. In addition, these hands-on activities can^easily 
be expanded as needed. You need to collect 'the materials for each 
segment and set up 'a resource table with measurement equipment before 
the students b'^gin. ;\ 
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St 'ldents need to get, their hands hn measur6men t to_Qls.^ J\s--a~re^5-u-l-t 

of working with tlie Wetric Activities oh the metre- and the centinietrfe 
'the square metre, the gram and the kilogram, the. litre and the mil- ' 
limetre, . and the Celsius thermometer, your students wi.ll become famil- 
lat with the quantities thfey represent and will establish their own. 
personal sets of physical references. Thus, the .students may associate 
the width of a fingernail with a centimetre and the mass of a brick, 
a football, or an iron with a kilogram. 

Experiences with metrication in other countries such as Australia, 
England, and Canada show, that stuSents 1-Barn bet'ter when metric units 
.are compared' to familiat objects. ^Students should learrt to "think 
metric." I-t is difficult and confusing to- learn the new system bv 
constantly referring to the . Customary system now in use'. Even though 
we^will be using Customary and. metric measurements side by side for 
quite a while, students should learn them as separate measurement lan- 
guages, not by translating from one to the other. ' 
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^ OBJECTIVES , 



jnie^sJaidonJtL^LUU^ej^ listed skills for eacb of the five measurement groups, using the terms 



m 



^and devices shown. Page numbers refer to pag^es. in the STUDENT WORKBCX)K. 
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/ SKILLS 

^ 1. RecQgnice and juse the 
unit and its symbol 
♦ 

2. State oir show a phy5"" 
ical r^'ference for 

*. 


MEASURJEMENT GROUPS . • 


Linear 
(pp. 4-22) 


Area 
' (pp. 23-29) 


Mass 
(pp. 30-39) 


Capacity 
•"(pp. 40-53) ' 


Temperature " ^ 
Ipp. 54-59) ^ • ' 


millimetre (mm) 
contiuietre ^^m) ' 
metre (m) 
kilometre (km) 


s quaere ^ 

centimetre 

(cm2) 

squar^i 
metre (m"^) 


gram (g) 
kilogram (kg) 


litre (1) 
millilitre (ml) 

/' . ' ■■■■^ 


degree Celsius CO 


\ 

3. Read correctly 


metre stick , 
metric tape 
measure , and 
metric r6ler? 


; / 


a 'kilogram 
scale, gram 
scale 


.,measuiiemehts. 
on litre cups 
and millilitre 
s^poons 

\ 


Celsius thermometer, 
Celsius clinj.cal 
thermometer 


Aj 1 r*ll 1 ^ t*0 Ov- f^ai'av^ 

mine (includes 
selecting and using 
"any appropriate 
measuring m- <, 
* strument:s) 

5/ Estimate, within 25% 

y of t*hp .-i'r't* 11 A f ^ ^ 

measure --^ 


height, width, 
or length of 
objects 

• 


the are^ 
of a given 
space 


the^ mass of 
objects 


ci^pacity of 
containers 


the temperature of 
the air, a licfuid, 

Px_a_.person 

* 


6. Convert a metric 
quantity in one' of 
these uniL5>' to it^ . 
equivalent in 
anotn^br of these ^ 
units 

_ * ' *a 


<> 




gram <>- - 
kil'oc^ram 


litre 

millilitre ' 


4 



\ 
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^ * '\ , . WHAT THE'jNSTRDCTOR NEEDS . TO KNO W / : ^ 

* * "7 - ■ ♦ ^ ' • 

^ • •« • • 

Linear * . ^ • . - . * 

Thfe/first section is, about lifrtar measurement. Isiuear measure^ refers ^ 
to. the length, depth; wid1:h., or'height of an.objecT! Students arc 
asked tb estimate and'meas'ure the length, width, depth, or heigj,)t of . ^ 
v;ai:ioiis objects. ' • . % " / . ' a- ^ 

•The base unit o£ lineaf measure' in the S I , * or'.mctric system, is the 
metre. (SJ is an abbPi'eviation f or Systeme ' International d'Unites,i or 
Ijiterna-tional System of- Units.) .The basicT'toQl- for measuring metres 
•is the mef^ stick. The symbol m, is used to tienpte jrictre or metr'^si 
^Notice that no period .is; placed after the m 'unles-s ,if is at*the"^«^nd 
of a sejitencQ. ° ^ , • , i 

• If^U place one end of a metre' stick on the floor anid hold- 
• ^ • the stick- against your leg, you will find that the 6tlier end 
'.'of the metre stick is near , your .waist . Yoa may want "to take 
a metre stick^and work Metric Activities.! and 2. Theke two 
- J^_. - ' learning activities are designed to. give you and your ^stu- 
^ . • dents a -feeling for the length of a metre' and" a. Imetre |Stick. 

" ^ \ ^ • ... " * i 

Pecausg a metre is, too long to measure many things., it has beenl 
divided into/smaller units. ^All of these units ha^e-the word metre 
in them. A different prefix Is used to diff eren-tiate between tfiese 
"subunit^s . The three^ mosf commonly used sub'units all' havp prefi-xes 
that end in the letter _i.' ^Setf the list' on/ the bottom^of the next page. 

* * * - ' ' • - ' 

The first subunit is a decimetre . It is one tenth of a-metre. The 
rectangle here is one decimetre -long. There* are 10 decimetV^Tin mie • 
metre. The decimetre^^is a*" , ' \ . ^ . * 

uni^t'^that is seldom used; / / 

but 'you, -the instructor, - 

; .sh'ould he aware of ' this 
unit so* that you will • 

^have a better understand- 

ing of the metri.c system. • " » 

Th'e symboJ^'f or ' decimetre ^ - 

is "dm. , • .J . * , ^ ' ' : ' 

If a decimetVe is divided into 10 equ^l subunits,. each of. thase sub-' 

units is. called a centimetre . There are 10 .centimetres in a decametre 
'x^r 100 centimetres m ametre.^ At the'right is a rectangle ^that "^is" one'* 

centimetre long. , Remember ^thVf since ♦ ^ * . ^ 

there arp lOt) centime ti:es in one metre, 

each centime tre« is .one hund-redth of a 
/metre. Most centimet-re rulers are 20 or 

30 cchtimetVes long. ( The symbol cm is 

used" for centimetre. 



Idm 



^ ^ . 



[Ictn 
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Measufeothe width -of a paper clip and a penny, A paper clip 
is about one centimetre >^ide and a penny is about two .cen- 
timetres wide. You may want to work through Metric Activity 
7 to get ^ -better 'understanding of the ^length of a centimetre 



it a centimetre is divided*into 10 equal "parts/ each pait is called a 
millimetre . There are 10 millimetres in a centimetre and 1 000 mil- 
limetres Ml a metre. At the right are two small . / 
rectangles. The distance between these 
rectangles is one millimetre.. The 
symbol mm is used to represent 
millime tre'^ • . . ■ ^ * 



inn 



•Many students are used to^ millimetres because they smoke 
cigarettes that are 100 mm or 120 ram 'long. Note that a 
100 mm cigarette is also 10 cm, qr 1 dm, long, A dime is 
about one millimetre fhick. 



lent 



There ^jre times when it iS not convenierit to refer to, large linear 
measures in metres. When this happens larger units are, used. The 
names of .these larger units .all^have a pVefix^plus the'word "metre," \ 
For the^larger units the prefixes do not "^nd in the letter i_. ^ 

The first of these larger units, is 10 metres\long. It i3' called 
dekametre and t:he symbol dam is used. Ten dekametres is a hectometre 
"(hm) . TFere are 100 metres in one hectometre. Ten he.ctometres is a 
kiTometrr (km). There are 1 000 metres in one kilome.fre, Dekametres 
andhec t qm,e t re s are not used in the LEV2I II materials. In fact, they 
witlseldom bemused. Kilometres are ustd to 'designate distances such, 
as the distance between two cities. Many signs on the interstate high- 
ways ,now give,.iETie distance t^ major cities in kilometres- Speed and 
velddity-are givert in ' kilometres per jiour (km/h) . 

The table below shows the relationship between the base unit (metre) 
and the, othej linear units, ^ . , . 



Unit 



Svmb*ol ^ Value in Metres 



Ktad as 



^kilometre 
Jrectometre ' 


km 


r 000 


metres 


one 


. hm 


100 


metres 


one 


dek^ime tre 


dam 


1.0 


metres 


ten 


*metre (base unit) ^ 


m 


^ 1 


metre 


one 


decimetre ^ 


dm 


• • t) 


1 metre 


Oiie 


*centiiTT6tre ^ 


cm 


0. 


01 metre 


'one 


^millimetre- 


rmm 




00^1 metre 


one 


*UnitS'. commonly used. 











a metre 
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/ ' ■ 

second section discusses area. Area refers to the number of units 
.itrftdkas' to cover a surface completely. An SI unit 'of area is tfie 



squa-re metre . The symbol for a square metre is 
sypboi is In^ anji not sq. m. 



m'- 



'Notice that the 



• Take fc^ur iftetre sticks and place them on the floor in the 

• shapOf of a scfuare. If you do this carefully, the area in- 
, side this square is a square metre, You might want to work 

• .Metric Activities 18 aiid 19. These^wo activities are \ 
•designed to givfe you and your students a feeling for the 
ar'ea of a squar^. metre . 

\^ " < \ ■ ir" . ^ . ■ 

- rfe,are smaller and largeV units than a square metre. In fact, any 
. o£.-tb.e lin^r units N:an be. used far deriving a unit for area, 'For ' 
..example, t^he instriictiona'l material iii the STUDENT, WORKBOOK uses 
square centimetres ,( cm^ )- to explain area to the students.' You may 
' a-lso .use square mTllimetfes (mrP). Notice „that there a,ro 100 mm-'- in 
' one cm2. • , , ' - ^ . 

La rge.-R. units can .also be used. For example, a square dskametrc ^Tclam^) 
is l.qO ^n^^. ^Another name that is often used for a .dam^ i-s are "and"~tHe ' 
symbol vJ'o^r are is a. 'An even larger unit is the square hectometre 

• ( hiti^ ) . . This is 10' 000 m^. A more common name for the hm^"- is the '' 
hectare -and ttje.^syn^jol ha is used for hectare. Land measure is'offen 

■ in he^tares^v The only larger" unit of are-^ that will bcvused is the 
square kilometre (km^)-. Thi-s will be used primarily for \ very large 

„^lLd -areds'. ^T- . • ' ' . . 



Mass. 



r 



The .tlvLra s^^Ction^is about measuring weight or mass. ^' The mass of an 
object refep to a measure of the amount of matter contained in the , 
' object. This, amount always remains constant s6 long, as something is, 
;?^f TiiTt-^ added^ to or subtracte^d from the object, Weight is the term that' 
most people use when they mean mass. Weight however] is affjscted by 
•gravity white mass is not. Thus, the weight of- an object on. the moon 
IS one sixth its weight on earth. The mass hf that same object is the 
>-^aine whether the object is^ on the moon or on-the earth. -The word mass 
'is. uHfed' in* the LEVEL II 'materials . 

. The S]I base unit of mass is the kilogram and, the symbol kg is usgd to 
1^designate kilogram or kilograms. A kilogram scale is used- to measu're 
kilograms.'- Kilogram S'Qales come in many shapes and sizes. A bath- 
room scale'and a scale in a doctor's offjce are two different typjss 
""-V, of kilogram scales.. , ' . . ' 



i 
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• Find yo^u^-ffKis^on kilogram scale. Measure the mass of 
other^neavy obj^^^ty such as a sack' of potatoes, a bag of 
suga^, and a pet. Work through Metric Activities 21, 22, 
and 2^3. Guess th'e mass^of a friend and various obiects 
befoii^ou measure them. Keep trying until you are able to 
make fairly accurate guesses. ^ 

* , * - * 
A kilogram is a rather heavy' unit. Because .of this it is often^ nec- T 
essary to use subunits for expressing the mass oT light ,obj ects . The 
most common subunit is the gram . There are one thousand grams in one 
kilogram. Thus,- each gram represents one thousandth of a kilogram. 

The symbol ^ is used to represent grams • The uaits d,ekagr a.m and ^ 
hectogram are very seldom used, 'There are 10 hectograms in one kilo- . 
gram and 100,' dekagrams . in one kilogram, ^ 

; Pick up^ a raisin. Feel how light it is'! It weighs about 
^ one gram. ^ ?ick up a nxcke-l. A-nickel weighs- about 5 ,g. . 

You may want Xo work through Metric Activities -24 and 25 
to develop a better understanding 'of the mass of one gram. 

* " ■ . • 5, ' 

A unit larger than a kilogram "that is often us ;^d the metric ton- * which- 

is 1 000 kilograms. The metric ton is used .for shipping corn , wheat, and 

other large quant ities .The symbol t is-used to represent the metric/ton, 

This unit' is spelled/ionne^ in other English sp.aking countries however , 
in the United States^^^'metrlc ton" is preferred.^ , ^ 

Capacity * - "'^ 

The fourth section is about the measurement of capacity. Capacity 
refers to the amount of space enclosed* by an -object or confe'ainer. the j 
term capacity often is used to refer to either volume or capa|:jlt3£. 
Students are asked to estimate ajid .measure the.^Cia,pacity of seCer^ con- 
tainers and to use measures of capacity in preji^iring Yecipes . 

The basic unit of capacity is the litre . ,A cube or'^^box that is one 
decimetre long, one decimetre wide, and one decimetre high has a. 
capacity of one cubic decimetre, or' 'bn^e- litre r Th^^/symbol tor a cubic 
decimec re is d^. The symbpl for litre is 1.. Notice that this symbol 
IS not the^ numeral' one but a snv^tX.^ or Jow.er case, letter' "el." 
Because there can be some confus'idn when the last digit of a -number is 
one, it is. very important - that a space be left between a numeral and ' ' 
the symbol for litre. If there is any possibility of confusion, use 
^the whole word "litre." . . ^ 

• The litre wfll be a yery common household unit.. ^Milk, motor 
oil, ,gas6line, bleach, and soda pop.--*are few of the products 
tha,t will be purchased in litres. Ydil might' wajit to do Metric 
Activities 28 and 29. These two learning activities are 

d^-signed-~-tO™giy_eL^jLuij|^^^^ litre. 
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'The cubic decimetre, or litre, is often too large a unit for many , uses. 
When this happens, the smaller unit that is used is the milliljtre . 
There are one thousand millilitres in one litre. The symbol for 
millilitre is ml. Millilitre is another n-ame for cubic centimetre-. 
A, box that is one centimetre long, one centimetre wide, and one centi- 
imfetre high is a cubic" centimetre* The symbol for cubic centimetre is 
^cjn^. , There are 1 000 cubic centim.etres in one cubic decimetre. ^ • " 

• A teaspoon holds five millilitres. -Metric Acitivity , 31' gives 
people experience with millilitre spoons that ivill be used 
in cooking. Metric Activity 34 is designed to give experience 
using millilitre spoons and litre- measuring cups. You might 
want to try these recipes at home so that you are sure that 
you understand all -of the steps. - , •> 



V 



Units ' smaller or larger than a litre\ire often needed. When this is 

the case, these new units have names with the word litre precedecl by 

a prefix. The following table shows the relationship between the base 
unit (litre). and th'e other units of -capacity. c 



» Unit 

' kilolitre 

hectolitre 

dekalitre 
^Ijitre^ (base unit) 

decilitre 

centilitre " 
*millilitre ^ 

*Units conunonly used. 

Temperature 



Symbol Numerical 'Meaning. 



"Read ^as 



s 



kl 
hi- 

dal 
1 

^ dl 
cl 
ml 



10-00 litres 
100 litres. ' 

. 10 litres 

/ 1 litre 
0,1 litre 
0.01> litre 
O.OQl 'litre 



one thousand litres 

one hundred litres,-, 

ten litres 

one litre 

one tenth of a litre 

one hundredth of a litre 

-one thousandth of a litre 



Students are asked 



The' last section is about measuring>,tclTfperatures 
* to estimate how hot or cold somethmg is. 

The unil^m^st people y/iH uge for measuring -temperatures is degree 
Celsius, ^^e tools for measuring temperatures are Celsius thermometers 
The Symbol for degree Celsius is Usually no .space is left between 
the. numeral and the symboj.. Thus, 53 degrees Celsius"" of ten is written- 
53**G arid not 53 **C. Celsius and^'C are both capital i'ze.d since they are 
in honor of Anders Celsius, the Swedish, astronompr who developed the 
Celsius scale. The terjh degree centigrade has been replaced by degree 
Celsius. « " , , - 

• If -you place a- Celsius thermometer in ice water the reading 
'should^be O^C; if you place it in boiling water the'' reading 

• should be 100**C. Normal body temperature is 37'*C.^ A com- 
i_ fortable room -temp erature is 21^C. Metric Act ivities. 36 , 37. 

' -r and.^ 5^ give you- a b e tTFT^^^Kri^g-if^ 



You may want td. do these three activities before this material 
is studied in class. 
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METRIC NOTATION 

When writing measures in metric notation there are a few rules that 
shoxiiid— be followed. To express a measure such as 15 metres you write" 
is m* Notice that thete is a s^ce between the numeral 15 and the 
symbol m. Remember that no period is placed^ after the symbol unless 
it' is at the eftid of a sentence. 

When writing quantities of capacity in metric notation you must be 
very- careful. A quantity such as' 27 litre's should be written as 27 ^1. 
Note that a space is left b'etween the numeral 27 ^nd the^5ymbol. 1. ' ' 
This is important since a lower case el looks, like a numeral one,. Some 
" early ;netric guides used., a script el, i, but th,is is discouraged since- 
most typewriters do not, have a script el key. When there is a possibil- 
ity of confusion, the woVd litre .should be written^out. 

Numbers that are one tl^ousand and large.r use a space instead of a comma 

-J:jO-_^.ep.ej:atiL.groups^ pf_ three digit Thus, a quant ity such as 25,6^3,927^ 

centimetres should, be written 25^ 683 r9T cItk However, w^h^en there are 
four digits the space does not have to be used.^ Thus, 3957 and 3 9.57^ 
are both cor-rect. ' " • 

J- , " * • * » 

When refe^ing to quantities less than one unit in 1-ength, a zero (0) 
is** placed Vo the„ left of the decimal point. Thus, "0.25 cin shojuld be used 
not .25 cm.^.^ Thi3 is not necessary when there is a comb ination of -whole 
unitSi and paVtial units. For example, 2.35^ dm is cbrfect'; 02. 35 is not." 

Another, rule is that two different units are never mixe^d. It is not 
correct\ to write 6 m anU-Z cm. -.Instead, this _$hould be express.ed 
entirely in metres, entirely in centimetres,- or entirely in ^ome other 
linear unit. Since there are 100 cm in 1 m, there are 600 cm in 6 m, 
hence this length of 6 m a3ad 7 cm could be expressed /as 60 7 cm. If you 
v^ant tO" express this in metres rather than in centimetres , you jnust 
remember that 1 ^cm is the same as 0.01 m (1 centimeti-e is the same as 
one hundredth of a metre), so, 7 cm is 0.07 m and 6/ m and 7 cm would 
b*e written 6.0 7' m* - ' ^ . ' 
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COMMENTS AND MATERIALS NEEDED 



Comment 



A METRE HIQH 
A metre' LojiG 
A METRE WIDE 



LINEAR 

Activity 1. 
"Activity 2. 
Activity 3. 

.In thesQ three 'l^letric Aciivi tie^ "^students USE 
metre sticks and' should ^et feeling for the 
length o.f a metre or metjre^ stick. tSive^ each 
' studfent enough time to fijlly understand the 
.concept of metric lengthj. ' ' * 



Student 
Workb,ook 
Page . 



4 
4 
4 



Materials 
Needed 



Metre/ st/ck for 
eacn s ttideiit . 
(If' po^sdHle, 

. use unmarV /d 
ma/tre sticxs'. ) 



'Activity 4. ^ 'METRE ROOM 



Aga'in, in this activity students^ are getting 
experience in the" use of metre sticks. Encour- 
age them to wr.ite their answers and to .^use 
correct metric notation. They may^wanf to ^ 
^tfrXte a. result as 5^ m. _ This is " acceptable . 



'In fact, you might want to encourage them to 
use some rough measures such as^ this . rDo 
not expect them to be precise. 

Activity S. < STEPPING METRES ' , 

This can be fun. Encourage students to, make 
the marks as far apart as possible, i.e.', if 
,there is room, they can put the marks 20, 30^, 
or- 40 metres apart. 'Ask thein to try to ma1<e 
all their steps the same length. ^ 



Activity 6. 



METRES AROUND THE ROOM 



EAGolirage the students to guess the height, 
width, or length of each of the objects aad 
to Write tjieir guesses on a sheet of paper. 
Answ(3rs [$'\f^h as "almost two metres'," "less 
'than f-lj^^l^^.metnes ,'JLJ'two and a half metres ,' 
etc. are'^?acceptable . . " 



Metre stick for 
each student, 
fif possible, 
use unnfarked 
metre s' ticks.) 



Metre stick." - ^ 
Mas'king tape or 
chalk. ; 



Metre stick- f^or 
each student. 
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Activity 7, 



Comment " 
CENTIMETRES 



Student 

Workbook 

Page 



This activity introduces the* students to- the 
centimetre by means of hands-on activities, 
In this Metric Activity students ,will USE the 
ruleT to help thi-m get an internal feeling 
about .the length of a centimetre and how to 
Vse the ruler. Give each student enough 
time to fully understand the concept of the 
cejitimetre. 



Activity, 8, GUESS AND, MEASURE 



Encourage the "students to guess tlie measures/*' 
of each of these objects.. Ask them to^Vrite 
their g^ue^ses ofi -a sheet of paper. Ask. them 
ta^rite th^ actual measiures on /a different 
sheet: of paper and then .co'mpare. the guess 
with tl\e actual measure. Students could meas-- 
ur,e the length , , width , and . thickness of the 
boak: You may want to include objects othe-r 
than the , ones listed here. 

Activity 9, MEtRIC TAPE MEASURE* 

Th;is activity helps students to relate 
furtheJx the metre, to their body measurements^^ 
It introduces a nfew measuring tool"-,the mefric- 
tape measure. Beftfre ,you begin this activity. 
X^u mijght_want to have studen ts compare the 



10 



length, ,pf their tape measure with tlTFTIength 
of a metre stick," Note that many metric tape 
measures ard dSO cm, or 1,5 m, long. ' ^ 
" ' ' V ^ ^ . ^ . . 

-Activity^ 10. -.BODY MI^ASUREMENTS 10 

Here again the students get a chance to relate 
the metre to body measurements. As they work 
through this Metric Activity, stucients should 
be enciDuraged^, to compare their body measurements 
'frp|T. Metric Ac.tivity 9 to tKe measurements of 
the^ ;hree^ ''models'* in this activity. 



Matejrials 
Needed 



Metric ruler fo 
each -student* 



Met ri'cy ruler .fo' 
each ^tudent:*' 
Pe'ncil ,V 
Chalkboard 
'•eraser, 
Cofifee ]DOt, 
Book, 



,Metric tape ^ 
measure fpr 
each students 

"Figrtre it in ' 
Metrics'^ wall ' 

~ch^art~; 



Metri<?: tape 
measure- for 
each j?,tuderit , 



/ - 
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Activity 11. MEASURING MILLIMETRES 

This is to help s tudents^laa^n to read a 
metric ruler* in millimetres, ^t>u-^might want 
to ^duplicate s'ome drawings or line^^sBgmehts 
for/the students to .meas^ure in millimetres^^ 

- -The -stud e-n4;s— nan. .Qliec^jjth ese meas urements 
agains.t you^:* .answers the measures^f^ 
other- students in the- class • Give the stu- 

;;derfts as many expei'iences as are needed for 
them to .develop mastery. ^ 

Activity 12. MILLIMETRES 

^ > ' / ^ — - 

Students will ^develop a feeling for some 
everyday objects _thaj. meas'ure about a 
millimetre. This will help tirem gain a . 
\ better understanding Of the si*ze of a > 
. giillimetre • , ^ ^ ' • 



Student 

Workbook 

Page 

14 . • 



Materials 
' Needed 



Metric ruler ^ 
for each 
student. 




15 



Acf.tivity 13. ME IN MILLIMETRES / . 15^ 

• < 

Once again encourage the students to guess 
befiere they measure. .This also will help s 
them associate some parts of their bodies;, 
^^iTir^^^om'^MT^lTn^^^^ measufemenrsV" 

^Activity 14. MORE MILLIMETRES 15 

:£acj3ux.age_tlie_ sUide^ to first gue^s the 

measures of each of these ob"j ec<s , Wire"" 

theij guesses on a sheet of paper>>^and fhen 
measure the object • Encourage them^t^ 
keep guessing and measuring^ until , they 
become proficient • You may want to include^^w 
obj ects 'OtKer than the'ones listed here. 



Activity 15. UP IN SMOKE "'^ 16 

Thi-s activity gives further practice with 
measuring , in millimetres . It provides an 
example of a metric product already in ^ • 
common use. 



Metric rul^i' 
for each / 
student . . 

PapeT clip — 
(SI size) . 

Dime . " 



Metric ruJLer 
for each 
student • 



* 1 



Paper, clip, 

-But-ton.^ 

Needle . 

Bolt. 

Stapler. 

Pencil. 

Book. 

Table. 

Desk. . 



Metric .ruler 

A number of 
cigkrottes in 
each of sev(?ral 
lengths: 100 mi 
120 mm, king 
size, regular. 
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Activity ol6. MILLIMETRES AND CENTIMETRES 

In this Metric Activity students begin to 
co'nvert from- millimetres to ,ceritimetres • 
You may w.ant to give ' the students some 
.additional problems to cojivert. L£ these 
.students are somewhat familiar with the. 
customary system^ you can point out how 
much easier it is to change . metres to 
centinretres than to change feet to inches, 

iAc tivlt)^. 1 7 . S JEPPJjsJ G K I LOMETRES ; „ 



Student 
Workbook. 
Page / 
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Materials 
Needed 

Metric ruler. 
Paper clip, s 
Toothpick.. ' 
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This i# more'"^S¥' 



an a"f teT^ST:hm)-r< -aottva ty— 
than-an—in- class activftyi ' Yoa_my want 

have the "Indents get an idea o,£ the 
lengtir-cif a kilometre byNasking each of / 
them to" talce^^li 000 steps back -and fourth 



in the Kail. Tf^-you time them, they wilT 
get an idea- of how^1on;g^it takes to walk 
a kilometre. - / 



AREA 



Activity 18. SQUAkE METRES 



Activity 




LIVING., METRES 



.These twp activities will help give students 
a feeling for the size of a square metre. 
If poss^-ble, measure off some parts of the 

~xo_Qm_thLat_are 2^ 3^_4^ et^..'^ Have the 
students walk around thes~e^TqlIarre melrres — - — 
and look* at them to develop a feeling -for 
the size of a square metre. This should 
help them to acquire J:he ability, to 
estimate area in squa.re metres. * 

Activity^ZO. METRIC ROOM 

Use the ,newly a^cquired abi^lity to estimate 
area in -square metres by 'having students 
estimate the areas of the 'classroom floor ' 
/and walls. After they have estimated the'se.r 
areas, they ^hould measure them. Discuss 
with the s*tudents ' how the . information about 
pattern repeating, width of the wallpaper, 
and height of the wall is used to determine 
how much wallpaper to buy. 



25 



Metre stick 
for. each 
student. ^ 
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MASS 



Comment 



Activity 21. FIND YOUR MASS 

This is a 'fun activity. Every.one will lye 
^surprised at how little they "weigh"^ in 
kilograms. You may want tb place the scale 
in a corner of the robm^so that- students 
'ban keep their^ metric mass a secret. 



Student 

Workbook 

Page 



31 



Materials 
Neoded 



Metric bath-* 
room scale. 



Activit/^22. KI 



OGRAMS 



,. Li1ce some of, the^' oth.qr Metric Activities, 

Ml^^' ^i^--is_desigiLed.JtiLj}^_tJfe 'studfePxts 
•ge^t.a feeling for the mass^ of a' Kilogram. 

^The measurement unir for this activity is- 
.tjfie' kilogram.' ^ Students will lift some- 
kilogram pieces to get an idea of their 

, mas,s . ' • ' ' 



31 



Several-' 
one -kilogram, 
mass pieces . t 



^ Activity 23.. WHAT'S ITS MASS? 



Again students are aske'd-to guess, record 
their guess and then use the . scales to 
find., the mass. You may want to add 
sfvleYal 13b jeers to 1:he ones that- are 
• listed. 



Act3^ty '24. GRAMS, GRAMS, GRAMS 

this a,ct3>vlty gives students an opportunity 
o-^deALeJ op^.-£afiaijig_fQx_Jj^^ s_ of a g ranu 
Most students^v^ijl find it difficult to " 
differentiate be^t^een the mass of^some of 

^^these. pieces. Try^g to guess- the^mass of 
a piece while blindfb^Ocded should, after 
several trials, improvK^he students* 

^abiio-tyjto distinguish th^mass of a 
piece ^. 



,31 
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Kj.logram 
^ scale. 

Apple . 
^ Brick.. 

Hex of rice.' 



Set of mass 

.--ILieces_JL.g^_, 
3 'g, 5 g, and 
2:0 g). 




I^EVEL II 



■ J. * Comment • 

Activity 25. , GUES^ AND FIND THE MASS - 

Now that students are beginning to feel 
comfortable with the concept of gram, 
have each student guess, the mass of the 
light objects that have been placed on the 
table. DO NOT measure, the^ir masses 
just -GUESS! ^fter they have guessed 
\a mass, have* each student meatsure the. 
mass oi: each object they estimated and 
record the ans\>rer. It is Excellent if 

studen t s„aji:a_wiJ: h 'i n^l 5^-q£ -t h -go r r ec-t 

measure . • / ' . 



Student ^ 
-Workbook 
Page ' ^ 
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Materials 
Needed 



Nickel . 
Sugar .cube . 
Pencil eraser 
Pencil. 
Sunglasses . 
Metric ruler. 



Activity 76. WHAT WE EAT . ' 

'This is pfimariiyrti—do- at-home activity.. 
Ask/'Students" to examine , various containers 
to ffnd the mass .of the ^contents . Soup, 
sugar, flour, ri^e, and o ther products 
""lTaye~th"eir"^nv^^ on the 

labfel.# You :>Kould point out that ii^ost 
labe-ls*" give net weight, or tlie weight -.of 
the contents and ^not weight of the "^cbntents 
and the package. Also, manufacturers use . 
the term weight, „ rather than mass , 'on..*labels 
You may want to ask some students to bring 
.in examples that they found. ' Empty some of 
the containers and have students f4-nd th.e 
niass* of the contents. Do they- get the same 
figure that is on\the label? 



Activity 27. THINK M4SS 



Here is a good opportunity* for sojne class 
discussion. What j obs requiire people to 
find the mass of objects? What oJ:her 
measuring tasks are us'ed in these jobs? 
Where will thesiij students need to use the 
skills 'from this course? 



39 
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CAPACITY 



Student 
Workbook 
Page 



Materials 
'Needed 




Activity 28. 



After the. students 
have them lift them 
are "they holding? 
products that , come 
regally hold a litre 
c 0 n ta i rier decQxyi n£ 



>TS OF LITRES 



'Ml 



products look like 
some of the^. others? 



fill their containers, 

How many kilograms 
Guess and check! 'Do 
in litre containers 
? 'Is' the. shape of the 

_so_jJtLat_s.ome-^p-f- the 

th6y haye more; than 
, Measure and see . » 



''Activity zV. GUESS "UTftES' .. 

-^tu4en-^^-h<>uind--b'e-^'ci^^^ 
for a iitr.e by now. See how wall' they 
c^il guess *the*capacity -of'each of these 
.containers. Encourage students who were , 
able tQA guess within 25%' bf . the correct 
amount. , . 



41 



or ' 



-Aet i vity ^30 F ILL ~T~HE^BUCKET-— ^ 

This is fun. blifit can be messy. If 
you thinks stu'dents will -have difficulty 
seeing the 'water line after ^each Hxre 
is ''added, you* may want to put ^ few drops 
of food coloring in the first couple of 
litres'. , 



41 



Containers that 
hpld a* litre--- 
one for each , 
student if 
poss^i.ble..- 



Tro'ducts til ax 
^ come in litre 

containers. 
Rice>^ sand, sagar, 
water, etc.^ 
Litre 
^ cup. 



measuring 



Papen or plastic 
coTfcc cup.* 

Juice glass . 

,So-ft drink y 
contain^er/ 

Casserole dish. , 

Ptyipg pan.' 

Sauce pan . 
^L'iTre maas-. 
uring cup ' ^ 

Water or ricc--^ 
enough to fill 
the largest- 
of the abbve 
containers-r- 



Large pail oi- , 

bucket. 
Litre mcas- 

urii]^ cup. 
Wat,erproof 
^m.arking; crayon. 
Food \o To ring. ' 
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Workbook" 

Page 



Materials 
Needed 



Activity 31. -SPOONS . 

Let the students examine the spoons. How 
can- they tell the number of millilitres < 
each spoon Ij^lds? When would they use the 
spoons? Discuss. How many different uses 
can they thijik_of f or, ^milli litre .spoon??- 



4-4 



Activity 32. COFFEE B-REAK 

Let the students make coffee, thi-s is a 
gocd opportunity for them to use' litres 
npd> ,millilitre-s 



-^•cti-vi-ty^ 3 3 .~t:AN^CA"fr- h 

You^cai; have the -students, begin thils / 
activity by gUv^ssing the size of each 
c^n. ' Some cans will h^ve metric units 

-printed-^on- thelJlabel_sp yq may want to 
check .befo.re class and remove or~co;ver^ up 
any of these units. ^You also may *want to 
cove^r up or remove any units that are 

igiven in the** cu9*tomary system (such as 
pounds , ounces , ipints , quartsj so .that" - 
students do not compare tlie metric units 
with the cus.tomary. ones . If a typical 
serving is 200 ml, how many s^ervings does 
each container hold? Students can weigh 
the cans to gain jnore practice in usin^ 
grams and .kilograms . 



45 . 



45 



Set of meas- 
uring spoons 
in 1 ml, 2 ml 

5 ml , ;a^d ^ 

15^ ml sizes . 

MedlcjjieL^^ — 
pres'cription 
bottles . 
.Funnels.. 



Large coffee- 
' pot or per- ! 
, coldtor-- • 
^ should_liol<i- 
-abotrT'^st^ups , 
Coffee- -120 ' 
* millilitres . 
Cream or 
cream sub- 
stitute; 
Coffee ,cups . 
Water- -2 
litres'. 



Variety 'of 
empty fruit" 
and vegetable 
cans. 

Litre meas- 
uririg cupv^ — 
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Activity 34. LET'S EAT! 

This 'J.S a tasty activity. Make sur,e,you 
bring enough food and any utensils that 
will* be needed, such ^as £o*rks, bowls, 
salad-bowls , mi^xing spoons', and so forth, 
Itfherevejr the recipe sar^^^or' shows , 
— Ch'Cp 40 --ml carrots" it should be under- 
stood that, the studefits are- to measure 
out the 40 ml. of carrots after they are 
chopped. This lesson gives students a 
chance to use millilitres, litres.,, and 
grams. None of the recipes require 
^cooking 

TEMPERATURE 



Student 

Workbook 

Page 

45 



' Materials 
Needed 



Me-cisuring and 
ccxoking 
utensils as 
indicated in 
"the recipes. 

Enough oT each 
of the f6od 
items in the 
four recipes^ 
to serve yout 
<:lass. 



Activity 35. READING DEGREES 

:Set the demonstration thermometer* at 'a 
certain setting and ask the students the 
temperature indicated. Repeat this with 
different temperatures as often as It 
takes for thjo students to' feel comfortable * 
reading the thermometer. Explain the 

>jLgnificanpe. Df^O;C, 37^C, 1Q0**C. Make ^ 
su?e you use soine^^below-zero temperatures. 

Whether something is -hot or cold depends on 
the circumstances. 2°C would be a cold 
morning but it would be too warm for the* 
freezer ■ compartmSnt of & refrigerator. 
40^C would be a Very hot summer day, but 
it would be too cold to cook something in 
the oven. Establish your frame of reference 
before*you decide whether a temperature is ^ . 
hot or cold. What are good temperatures 
for.cooking? . . . for going to the beach? 

• . for freezing ice cream? . . ^ or having 
a snowball fight? 



54 



Celsius 
demonstration 
the rirfo meter, o 



LEVEL II 



. / Comment ^ 

Activity 36.;; TAKING TEMPERATURES - . 

Have several thermofheters that can be 
dipped in the containers • Attempt to 
have the containers at different 
temperaj:ures . 'Use insulated containers, 
if possible, to help maintain the. 
temperatT^re. Fil^ • one container with 
ice and some water; another y-ith 
boiling, water (you could use a coffee 
pot to boil water); and so forth. 'For 
air cxccp't the v^ry hot have the students 
fi.rst feel the water witli their fingers 
and guess the temperature, then have, 
them take the ^temperature. Ask them to; 
read." the temperature from the thermometer 
and ^then vrite.' the^tenperature. 
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Materials 
N^ed.ed 



4 or 5 Celsius 
thernjomcters . 

5 or 6 con- 
tai^rs of 
water at 

' various^ 

temperatures . 
Electric 

coffee pot. 
Ice cubes. 



' Activity 37 ;r JVROUND Af^D ABOW ^ . 

As thfj students move around the xoom^, 
have ^hcrt try' to feeU if -the temperatufe 
has gone up or dow;n: Ask tHem^^to guess c 
' the temi*^ rat lire in eaeh of the^ places, 
around^tlie room. Is it warmet near the . 
ceiling? Is it*^. warmer cor coo lei^*!- near the 
windows?. Dp they think their answers 
wouI4 De ^the same during another season 
Vof the' vear? . - 




ActVi^y IN AND OUT ^ . * 

Again,\have the. students try^Jio^. guess the ■ ' 
temp'evaVire of each of the plac^es-^outside . 
Is It reaily cooler dn the shade? What- - 
difference\does it mak:e if they ^re near tlKK. 
bailding?v J<f i^t is ' sunny, day , they can 
check the tempera ture"*in a closecl car. 



5"^ 



Several^. 
Celsius 
thermome ters . 



Several . 
Cclsics 
thermometers < 
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Activdty 39 • 



CjgnHnent 

fever" 



lEj?tReyinafce'"6^f ob^ta a demonstration' 
Celsius- clin.ical thermometer./ Follow 
Ithe design of the clinical thermometers 
you Will be using in Activity 40* Take 
^time to shpWthow to read degrees in 
tenths then give the students as many 
\ experienQes in reading and writing' degre 
^as are needed fo develoi^ mastery. 
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es 



Materials 
"^Needed 



7 



Demons trat^ion 

Celsius' 
^ clinical 

thermometer. 



Act'^v.ity . 40. BODY TEMP - 

This will take sojne time. A clinical ^ 
thermometer can' be difficult to re-ad. ' * 
Make/'syrfe. you^use the alcohol to sterilize 
the 'thermometers after each use, .After 
„each student has taTcen his or-her^own 
temperature,' ask the student to^write jjL_ 
down. Theij ask the student' to tell you 
the temperature. Does the written 
answer agree with the oral answer, and 
do both answers agree with the thermometei 
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Several Celsi us 

clinical 

thermometers 

one for each 

student, if 

possible r 
Bottle of . 

rubbing • ' 

alcohol. 
Cotton balls 
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■RESOURCES AND MATERIALS . ^ 



Makc-a-Mot ro Packs; A rail of metre strips of heavy paper in" varioey of colors, 
RoM i$ $3.50 for 100 strips. Pads of, decirnGfre strips and centimetre strips 
which may be cut .apart ai^d pasted or stapled to make a calibrated metre stick^^ 
Pads are approKimate.ly 70<^ and contain enough for .30 stu<3ents. 

Avail-able: Metric Supply Internat^ional \ * ^ * 

1906 iMain Street ' 

Cedar Falls, lA 5061.|^ ' / - ^ . ■ 

Improvised Material ; Light weight C ardboard or nonwoven fabrh such as p^Uon 
cut into metre size strips. Draw in decimetre divisions With ballpoint p^p. 



2- Butterick Publishing Wall Chart : "Figure It In Metrics" 'an excellent chart for 
developing an understanding of metric clothing sizes. Cost for wall chart 
measuririg 85 x ^55 cm and showing 12 figure types ,is .approximately $2, .00. 

Available; Butterick Publishing Co, -^^ . " ' 

P. 0. Box 1945 ^ " . - ^ ^ 

,Altoona, PA ir'>603 . * 

^' Balance Scale; Gram size available in a range of prices.' Least costly xs 
Ohaus, Model ,1200 School Balance Scale. Cost approximately $17.50. 

• Available: , 'Oh^us Scale Corp.- . ' . ' ^ \ 

29 Hanover Road . ^ ^ /H 

Florham Park, MJ ' 07932 

Improvised Material: A kitchen scale ma'//be recalibrated to moa.s ^ro metri^.aiy. 
An improvised balance scale can be constructed as follows- - 

-Materials--a metre stick (thin wood), fish line or st;^ohg strinq-> small 
plastic containers like butter containers, ^nd largd paper clip. |^ 

, Holes^can be made*' in the metre stick with h drill or small screwdriver. 
Tfje holes at end -hould be near the bottom. Use large paper clips, which 
are bent open,;--tp provide hooks 'from which plastic containers may be hung. 
A Ipop of string in the center may be used to susi^end the balance scale. 
Bring scale ifito balance by adding clay or plastic to the containers. 

' TO make weights, a square sugar cube 'is 1 gram, a rectanquhir one is 5 grams. 
Use clay ballsy or water to "make"^ weights needed. 
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C elsius* Df monstration Thermometer: Can be ^urchas€»d for approximately $b.75 from 
Ohaus (Ohjius P.art No. aoS70) ^pr Dick Blick (Catalo.q No. 8828"^). 



Available: Ohaus J^caie Corp. 
^ - 29 Hanover Road 

Florham Park, NJ " 07932 



Dick Blick 
BOX 1267 * ' 
^Galej^burq, TL 61401 



Improv ised Material: An improvised Celsius demonstration 'therm<'>metex < an be 
.constructed as follows: <. « ^ 

Materials — one^sheet of. white poster board 7S cm ^ iOO cm, a f>iecc of red 
ribbon and a piece, of white ribbon each measuring 2 cm x 95 cm, qlu^^, black 
felt tip marker, red felj* tip. marker, knife or razor blade, metre sfirk, . 
pencil. . ' ^ - 



Cut the sheet of poster, 
board in *half so. that 
each4ialf measures about. _. 
37.5 cm x 100 cm. About 
5 cm from the middle" of^ 
the top of the board cut: 
'a slot abQUt 2.5 cm x 
^0.2 cm. Cut another slot 
this same size about 5 cm 
from the middle &f the 
bottom. Xonr board should 
now look something like 
the Drawing 1 here. , 

With the red felt tip tnarker 
draw and color in^ a circle be- 
low the bo.ttom slot. With a 
pencil liqhtly mark point A- , 
about 1 cm to the left of the 
top slot. Point B 1 cm to the 
left of the bottom slot'i 
point C 1 cm to -the right of 
the top slot; and point D 1 
cm to the rig*ht of the bot- 
tom slot. Draw a line from 
A \o B and a line from C to 
D (see Drawinq 1) . 




C 



D 



Drawing 1 
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Usinq your 'metre stick, -niark each 
of 'these two lines oxf in centi- 
metres. C6nnect^. the Imarks that 
are opposite; each othpr. Your 
pester board should now look likd^ 



•Brawinq 2. 



Lcibel the bottom mark 



Count^Hp- 10' marks and label 
mark -30. Continjae counting 



^-40. 
this 

10 marks and labeling :\ -20, -10, 
• 0, 10, 20, 30, 40, and\50. Glue 
one end of the red ribb^on to one 
end of fhe white ribbonl • You now 
have one "ribbon — red on lone end 
.and white on the oth.ef-. ^ After 
the glue has dried, insert the 
ribbon into one ofNthe' slots, pull 
one. end of the ribb(m^ thr^puqh and 
insert, the end into the other slot 
Join and qlue the- two ends o^ the 
ribbon. Hold the poster bpard up- 
bright and arranae the ribb(j>n so « 
that the red part of the ribbon 
comes through the bottom sr^t. 
You novsT have a demonstratiorj 
Celsius thermometer. . By sli^ding 
the ribbon up and down yo 
get different temperature se^- 
tin^s. - 



Clinical Celsius Demonstra 

























?h(2) 










• 


^-^ j 























































Drawing 2. 



lion Thermometer : This ib an improvised, thermometer*. 



The materials and the. direction^ will be the same as for the Celsius Demonstration 
Thermometer as described in the' previous part, #4. If you made that thermometer, 
then use the other half bt the fioster board for^ this ^ thermometer . ,If not, then 
70U will need a'piece of pc^ster board 37.5 cm x IGO cm. Cut the. slots 10 cm from 

of the 5 cm that was used m ^4.^ The bobtom reading 
Count up ten spaces and label this line 35* 



the top and bcttom instead 
OK" the thermometer shoujLd 
Keep counting ten lines an 



34^ 



labeling 36, 37, 38, 39, 40, 41, <ind 42. Insert; 



the ribbon and use, as in tlhe other demons trat;pLon*^ Remember, however, that 
on this thermometer each m^rk indicates O.l^C' ^'^h%"tenth 6f a degree Celsius) ♦ 
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Northcutt, Norvell W. ADULT FUNCTIONAL COMPETENCY: A SUiMT-lAf^, Ad. . t .Pfrformanr-c 
Level Project Sfaff, Division of Extension, The University of Texas at Austin 
Austin, Texas^. January, 1973, 25 p. $2.00 ' ^ 

Order from: Adult Performance Level Proj^ect 
202 Extension. Building 
The. University of. Texas at Austin 
Austin, Texas 78712 



Page, Chester H. ; Viaoureux, Paul. THE INTERNATIONAL SYSTEM -OF UNITS (SI) U S 

^^'^^^"^^ Stan-dards: Washinaton, D.C. spocia/ Publ'icat 

330, July 1974, 49 p. 65 cents. ^ • , 

.... . " r . * , \ ^ . " 

Order -fron: Superintendent of Documents, • » • 

U. S-. Government Prlntina Office, - • " 

- WashinatoA, D.C. 20402 
, ^ SD CataloQ No. C13.'l6:330/3 ' ' * 



^ Meiring, Steven P. LET'S MEASURE METRIC. A Teacher's Introduction to Metric ^^leasuro- 
ment. .Ohio Department of Education, Columbus, Ohio. 1975, 80 p. 

Order f romr * The Ohio Department of Education \ " ' - 

; . Division of Educational Redesj-qn and cRenewal - . " - 

Room 100.4, 65 South Front Street * » 

Coliflnbus, Ohio 43215 ; * *^ 

^% ^- ^ METRIC AMERICA: A DECISION WHOSE TIME HAS COME- National Bureau 

of Standards, Washmqton, D.C. 1971, 170' p. S2 . 50 SD Cataloa Ho. C13 \0:^A'^ Sc-v-ios- 
NBS Special Publication 345 ' ' . 

Order from: -Superintendent of Documents . . ^. - 

S., Government Printing Office • ' . ' 

Was'hihoton, D.C. 20402 

.Also from: ERIC/RD 055 884 . ' . 
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METRIC EDITORIAL GUIDE. SECOND EDITION. American National Metric Council, 
Washinqton, D.C. July'U975, 13 p. $1.50' * 

Order From: American National Metric Council;^ 
^ 1625 Massachusetts Avenue, N.W. 

Washington, D.C. 20036 ; 



METRIC EDUCATION: AN ANNOTATED BlfeLIOGRAPHY FOR VOCATIONAL, TECHNICAL AND ADULT 
EDUCATION. The Center for Vocational Education, The Ohio State University, I960 
Kenny Road, Columbus, Ohio 43210. December"," J.974, 210p. , $10.00 \^ ^ 

9 

Order from: Product Utilization ' 
The Cente^r for. Vocatipnal Education 

1960 Kenny Road ' . ' * 'v ^ 

" • Columbus, Ohio 43210 , . . ' , 

Also 5rom: ERIC/ED '115. 953 ' ' ' 



Cooper,,,. Gloria S. Magisos , Joel H.; and others. METRIC -EDUCATION. A p6SITI0N PAPER 
FOR VOCATIONAL, TECHNICA^L AND ADULT EDUCATION.. The Center for Vocational Education, 
The Ohio State University, Columbus, Ohio^ 1975, 46 p. $3.00 ^ 

Order from: Product Utilization 

The Center for Vocational Education ' - 

1960 Kenny Road - . 

Columbus, Ohio 43210 ' . ' 



Also, from: ERIC/ED 112 064 



SOME REFERENCES ON METRIC INFORMATION. U. S. Department of Commerce, Nat i<;ndl Bureau 

of Standards, Washington, D.C. Special Publication" 389 / Dec ember 197'^, 8 p. 

CODEN: XNBSAV Library of Congress Catalog Card Number: 73-r^OOM4. , 2S rents 

Order from:~ Superintendent of Documents, ^ ' / ^ ' ^ 

U. S. Government Printing .Office, ^ ' * 

" Washington, D.Cv' 20402* - " ^ - ^ 

SD Catalog. No. C13. 10:389* ' c ^ , • 
Stock No.: 0303-01219 



Also fromi ERIC/ED 090 025 
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USE OF STUDENT TEST BOOKLETS 



The STUDENT TEST BOOKLETS can be used .to evaluate 
how well your students are able, to meet. the objectives 
.-for .these materials. The tests in. this INSTRUCTOR'S 
GUIDE can be used as masters for duplicating'additional 
copies. . . ' - ' 

There are two forms of the- test. Form 1 can be 
us^ed to evaluat'^ ^. student's progress. Studend^s who 
do not get at least 20 of the 25 questions correct may 
benefit from repeating parts of the LEVEL II materials. 
After a'*student has restudied the materials. Form ^2 of 
the test can be used. Answers and a list of materials 
needed for each form are given on tHe page immediately 
following each form. - : 
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Form. .1 



> 



STUDENT TEST BOOKLET 
fo£> 

METRICS FOR GOOD MEASURE 
LEVEL II 



Directiions ' , * ■ ^ 

thrp/w^/^^f ^^^'^^ Read each question, carefully/ There are \ 

- - three kinds of questions on this test. ' ' 

/ One type of question is 'a multiple-choice question. Read each of the 

/' TrSJ^ t"^^ question. Pick the number of. the answer you think 

' is best. Write the number of this answer in thTbli^k .in thfe question. 

' Example ; . ' ^ / 
' °- "jl^f-re are (^2_ metres in one kilometre.' 



■ i> 



^ ■ CI) 10, 

"(2) .100 

(3) 1 000. 

- „. (4) io 000' 



• (3) '^r\hIluJ^r?^fT kilometra. .The correct answer is number ' ' 
„ V-^/.V ^J°^_5'^e number (3) is.^wxitten in the blank. • 

■ „h«^ question asks you to fill in the blank. You are to put 

. what you think is the correct answer in the blank:. ' ^ . ^° P""^ 

• vou fSl t^lVir V S^^f ^«ks you to fill m the blank. But, befo 
' y°"/fl\i" the blank you have to measure an object that is on the resource 

table. Each object on the resource table has been given a letter-.- Make sure 

you measure the correct object. , If yoAdo not see U someone else may b6 

■^ri^^io' • ''T' r'.' '""^ ^^'^°Hgh;. then measure the object -an^d 

write your answer in the tlank. \ ^ ^ - 
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A millimetre is about the size of 



8» This toothbrush is 



~ cm long. 



(1) ^^'the chicKn^ss of a paper 

clip wire. 

(2) the top of a card; tab\^» 
^(3) , a bathroom scale, 

(4) the length of your little 
linger. ' 



A box has a mass of 57 kilograms, 
Using metric symbols, this can 
also'bft writ.ten as 57" 



Measure t'he length of the^ resource 
•table* It is * m etres long. 










m\m 


iIIf]IIIl 


inf|m 




.1 2 3 




1 5 < 


) 1 


' 8 



Pljlpl 

9 



10\ 



On the resource table is block D 
ESTIMATE its mass in kilograms • 



On' the resource t^Ble is a red 
cardboard square, B. ^ESTIMATE 
the length of ont side .of this 
square xn centimetres. ^cm, 



How much< salt is in this spoorf? 




'A nieasure^^'ithat is the same as 
43 litres is 



(1) 0.043 ml 

(2) 4 300 ml- 

(3) ^ 43 000 ml 
{^l 0.43 ml 



11. 



\lf you use the symbol, for 
milliiitres,- ^8 millilitres can 
be written as 28 . 



3 2; This needle is. 



mm long. 





II1IIIJII 














1 : 




1 i 




> 1 





13* ' The area of this rectangle is 



The distance b^tw^en New York City 
and Boston vis about^.369 kilometres. 
If' you write this iusing the" symbol, 
for kilometres you would write 
369 . o ^ 



The teiffperature shpwn ,on this 
thermometer is * . 





14. On the resource table is a ball, 
'\,K. . Its ma^ is . . ' . ^ 



15. If you use metric symbols, 47 
millimetres can also be written 



as 47 
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form I 



16. 



The temperature shown on this 
thermometer is ^C* 




17. 



^ Using metric symbols, 273 square 
metres can, also be written as 
273; . 



18. 



'•V 



On "the reso^urce table is a can, 
G. ^fteasure\ts capacity. It 'is 
^ millilltres." 



21. On the resource table is,.«Lc<.m, 
C. ESTIMATE how many litres 
can C will< hold. 



^ 22. How much water is in this cup? 
ml 




19. The area of the floor of the house 
in this picture is _^ ' 




23. A square metre is about the size 
"if • . ■ 



9^ 



(1) a card table top, ^ 

(2) ' your -thumbnail . 

(3) the floor of the classroom. 

(4) a 25^r coin (quarter). 



24. A metre is about 



(1) . the distance you *can walk 

in 12 minutes 

(2) the width -of a brick. 

(3) the height of the celling 
of this Toom. 
the height of a doorknob 
fromthe floor. 



20, A measure xthat is the same as 
934 kilograms is _^ . 

(ij io.934 g 

(2) 934 000 g 

(3) 9.34 g 

(4) 93 400 g. 



25. Measure the\emf>erature of the 
liquid in can^^f^. It i.s 
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MATERIALS NEEDED 



Exdrclse 
number 

9 

10 

14. 

21 
25 

Al^WERS 



Lette.r 
designation 

D 

B • 
♦ K 

G ^ 

C 

N 



1. 

2.. 
3". 



(1.) 
kg . 



Answer depends on length of talxle 
used 



4. 5 ml 

5. ^ (3). 

6. km 

7. 20^C 
9 



Form 1 



' >DesoTiption 

/ . - 

Block oi wood~37 mm x 86 mm x 475 mm 

I ' • . 

Large red cardboard- square 23 cip on each side 

Solid rubber ball—something like a. "Super Bair* 

Largd empty frozen orange juice, can 

^mall empty coffee ca!n . , 

Any size can,- e^g, a soup can. (this is used only '-for hold- 
'.ing water) " * " . . • - 



.14. Answer depends on mass of ball jised 

15i. . mm * 
• 16. . 14" . ' , ' ' • . 

17V m2 " ' ■ .-, • 

18. Answejr .depends on size of can used 

, ■ • , ■ ■ 

19. 38 m2 ^ 

^ * >> ' 

20. (2) ' . _ 



8. 

9.' 



Answer depends on density of block 
■" used — allow 25% error in estimates 



10. .23 — accept answers from 18 cm to 

li cm 

11. -*^ ml , ■ ' : 
.i2. 47 • . 

13. 40 . • ■ " ' ' 



21. Answer dep^ends on size" of""cah uTed— 
' allow 25% error in e'stimat'es - 

22. " liSO ' . . ■ ■ . ■ ■' 

23. (1)' . ' -• ■ 

24. '(4) ' ^ ^ ' " ' 

25. Answer depend^ on temperature of 
water usrd 
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STUDENT TEST BOOKLET 



•'for * , 



METRICS FOR GOOD MEASURE 
' LEVEL IX 



Directions ' - - ' 

'^This test; has 25 questions. Read each question carefully. There are 
three .kinds of questions on this test. 



One type of q.uestion is a multiple-choice queslrlon; Heald each of the 
possible answers^ below the question. Pick the number of the answer you think 
is best. Write the number of this answer in the' blank in the question. 

■ ' Example : . " ^ - 

* ' * 0. There are (3) metres i*n one kilometre. 



* (1) 10 ^ 
(2) 100 ^ — < 

, — ' ^ (3) 1 000 ^ ^ ^ !? 

' ' ' ' (4) 10 000 ' . 

There ar.e 1 000 metres in one ki:^ometre. The correct answer is number ' 
*<3), ^So, the number (3) is Written in the blank. • ' I ^ 

• • :A second^type of question asks you to fill in the^ blank. You are to put - 
. wha^ you think is the correct answer in the blank. ^ ^ . krZL^ 

• .The third type of qu^ts^tion also asks you to'fkll in the blank., But, before 
.you fill in 'the blank yo|i have to -mfeasure an object that is cm the resource 

table. Each object on the resource table Has been given a letter. Make, sure 
you measure the correct o^jfect^ If yoju do not see. i^ sojmeone' else m'ay Jt>e 
measuring it. Please wait Until they. are thro^h; * then, measure the object atrd , 
write your answer in the blank. 
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A centr lipeLt;^re is about 

(1) the ijfCdth of .a, 
fingernail . ' 

(2) clie thickness of a dime.v 

(3) the capacity of a spoon, 
(A) the length of t;hi6 i-pom.' 



A ^rock has- a mass^of 128 
grams. ^ Using metric symbols, 
this can also be.u.ritten 
as 128, * • . 



On 'the resouKce table is 'a 
block A, , Measure' the length 
of this 'block. It is 

i hiMimetres long. 



Form 



8, Thi<; nail is ^ 



j-m long. 




9, 



JO, 



1 2 3 .4 5 6 

On LlH»'rc»s(4.<rcc» t«ibicy1s a ■ 
box, II, KSTIMATK its mass- 
in jiranvs,^ ^ g. 



On* the resoiirrc; table i-s a 
yellow cardboard square, • M, 
ICSTIMATK the length of one ' 
side (if Lhis sc|u«1re Jn 
mi 1 1 i met res,, ^ mm 



HoW mucji salt is in this 
spoon ?_ 




11. If ymi use _t Iul sym bol fo r 

niillil iLros, 28^ mil I LI itres^ 
can be written as "28 



^12,* This pencil is 



^mm long. 



A measure that is the same 
as 521 ml is * _ 

(1) j52 GOO litres 

(2) 5 200 litres 

(3) 0.052 .litre 
X4) /o,5!2 litre^ 




13, The area of- this rectangle. is 



Tlje distance between New York City 
and. Boston is about 369 kilometres. 
If you write this using the symbol 
foir kilometres you Would write 
369 . . ' 



The temperature shown on thig 
thermometer is . 




THCJ 
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On Lhe rt^source table is a 
brick, «l. Its mass is" 



15, If .y(Ai use metric' symbols, 
47 millimetres can also ht* 
wri Lten ak 4i7 , . 



4^ 



rorm-Z 



16» The temper.nture shown on this 
thermomoter is **C. 



2i; 




17* ^Using metric symbols, A8 square 
. . metres can also be written ns 



18. On the\esoulrcu. tnblo is a 

can, F. Measure its capacity. 
It- is . litres*. 



1^. The*area of the floor of eke 




22, 



On the fysourcc tnblc is a cari» 
1* . KSTl M/\TK htiw^ mativ f i t res \ 
it holds. 



llow much water is. in this- oup? 
ml 




23. A square metre is about tTic 
si<:e of : 



(1) j\ ca ratable top. 
- (2)* ^your thumbnail. 
(.3) the floor of the c*-lassroom. 
(4) a 25c coin (quarter). 



24, 



A metre is about 



CD. tluv distance you can 
walk in 12 minutes. 

(2) the width of a brick. 

(31 the height of Xljp 

ceiling d»f this room. ' 

(4) .the height. 6.f a dt)orknob 
from the -Uo^rt^ 

. V 



20 • A measure that is th^ same 
as 187 grams is • . 

' (JL) 187D00 kg 
(2) 0.187 kg V 

^ 73) -1.87 kg 
<4) 18 700 % 



25. Measure the temperature of 
this room. > It is 
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MATERIALS NEEDED 




Form 2 



Exercise 
nutsbor 


des/ignation 


* 

9 

Description 




A 


iilocK or wood — i/ \am x oo mn> x 4 75 mm * • . 


Q 


'n 




. lO' 
V 14 




Yellow cardboard square 134 mm on each side 
Brick ^ » " - • 


18 


F 


Large empty coffee can ^ ->s^ 


21 ' 


P 


Can — dtffe-rent size trom F (should also be-difforent size 
from C, G, and N used in Form 1) 



ANSWERS 

1. (1) ' . ' 

.2.' 8 - ■ 

t 

3. 475 mm — or whatever length of block 
used 

A. 5 ml' 



5. (3) 

6. km 



Answer depends on mass 



7. 30° C 

8. 6 



15 
16 
17 
18 

19". 36 m2 
(2) 



20 
21 



10. 134~accept answers from 100 mm 
io 168 mm „ \ 

XI. ml 

ii.. 86 

13-- 40 



mm 



m' 



t 



^ brick us 



used 



Answer depends on size of- can used 



/ 

r 



Answer depends on *si2e of ca(i used — 
allow 25% error in estimate^ 



9» Answer depends on' mass of box used-^ 22, 450 
allow 25% error in estimates 

23. (1) 

24. (4) 



/ 



25, Answer depends on cemp'erature of room 
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